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@ Coating applicable to hot metal surfaces. 



@ The patent describes a coating composition 
which can be applied, with no previous treatmenL to 
hot metallic surfaces. This invention means better 
use of energy and outstanding anticorrosive qualit- 
ies. 

It may be applied by spray gun to shaped parts 
to provide thick coatings or as part of a continuous 
process such as that for galvanizing steel bands on 
exit from the molten zinc t)ath. 
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"COATING APPLICABLE TO HOT METAL SURFACES**. 



In an industrial process the coating of metals 
with paints by means of a gun process, is generally 
made onto cold surfaces, and when requiring a 
certain quality degree, it must be perfonmed with a 
prior treatment of chemical conversion. 

The metal surface must be cold, as on the 
contrary the extensibility of the paint and con- 
sequently its finishing will be defficient. It is pdssi* 
ble however that adjusting adequatly the composi- 
tion of the solvents, to obtain an adequate finishing, 
and in fact this procedure is sometimes used. If the 
paints contain any solvent of low volatility, it is 
necessary to foresee the formation of the vapors of 
this solvent with the corresponding riks of ambient 
contamination and fire. Normally, even the named 
waterbome paints contain a high percentage of 
cosoivents of organic nature, which will be volatil* 
ized during the drying of the paint. 

The chemical conversion of the metal surface 
has the purpose of providing a higher adhesion of 
the paint onto the metal surface, and at the same 
time improving the qualities of anticorrosive protec- 
tion. Depending on the nature of the metal surface, 
different baths will bp used, so that for steel and 
zinc phosphate solutions are used, such as zinc, 
iron, manganese, and for aluminium phosphate or 
chromate baths are used. In any case there will be 
a minimum of three steps comprehending the 
chemical conversion, a rinsing to remove the ex- 
cess of solution not reacted with the metal, and a 
last rinsing generally containing Cr6 and Cr3. It is 
evident that the chemical conversion process is 
very complex, requiring facilities of space, and 
energy consumption, as the baths act normally in 
hot. (high waterconsumption and depuration be- 
cause erf its content in chrome ions). 

Although it is true that some paints are applied 
by gun spraying, onto hot metal surfaces, not ex- 
ceeding however in general 40''C, the conjunction 
of the hot surface, even up to 250*0 and the 
suppression of the prior chemical conversion, it has 
not yet been a well-known or used technique, when 
requiring a proper finishing, adherence, mechanical 
qualities and an anticorrosive resistance, not under 
the quality standards normally accepted. 

Present Patent descril^es a composition to coat 
hot metal surfaces, without chemical conversion, 
which applied by a gun spraying system, enables 
to obtain a proper surface finishing, and some 
mechanical characteristics similar to most reputa- 
ble conventional sistems. 

One of the advantages of present Patent is 
based on the fact that the chemical conversion 
process of the metal surface requires a drying at 
the end of the process, to remove any humidity 



remaining trace. I f not being so, paint would not 
spread to coat the surface properly, if it would still 
remain wet. Even if using waterbome paints, drying 
will be performed, in order to obtain highest qualit- 

5 les of 'the paint layer. The metal surface acquires 
therefore a certain temperature, normally over 80 
and 120 deg.C. Before painting, the surface cools 
reaching room temperature, to obtain a good exten- 
sibility and prevent the emission of vapors from 

10 solvents. Afterwards it is heatened again, iDetween 
130 and 190**C to obtain the reticulation of the film. 

In other industrial processes, the surface high 
temperatures, as a consequence of a prior treat- 
ment originating a caloric contribution. The shot- 

75 blasting systems used in the prior suriace cleaning, 
the galvanizing.that is the coating of a steel ma- 
terial with zinc, by dipping in molten metals, as well 
as other processes like drawing, rolling, etc, also 
originate a temperature elevation. 

20 Present Patent enables to take advantage of 

the calories the material receives, in a drying op- 
eration or in the operative process, as the product 
can be applied onto hot surfaces. If the material 
temperature is under leo^'C, which is the reticuia- 

25 tion temperature of the film laid as per present 
patent, there will be a lower energy consumption 
as compared to a conventional system, as there 
the material generally at room temperature. 

If being over 160*'C. as per the thickness of the 

30 paint to apply and the specific mass of the ma- 
terial, this temperature can be sufficient to obtain 
the film reticulation. It is obvious that when higher 
is the material temperature, greater will be Its spe- 
cific mass, and therefore its capacity to retain heat. 

3S lower, the paint quantity sprayed, and the film re- 
ticulation will be quicker, without a heat supplemen- 
tary contribution. 

In a gun spraying, maximum suriace tempera- 
ture enabling a correct spreading is at 250° G. Over 

40 It, it is difficult to obtain a smooth film with a 
correct finishing. However ff the composition is 
diluted with a greater water quantity, and sprayed 
at full-rate flow, it is possible ta apply onto suriaces 
up to 350" C. 

45 When the metal surface is at a high tempera- 

ture, over 40^*0. the water, which is the solvent of 
the composition of present invention, evaporates 
quickly, depending on temperature. There Is there- 
fore an immediate increase in the viscosity of the 

50 product onto the surface. If the spraying continues, 
it will be possible to obtain a thick coating, without 
paint droppings or liftings. 
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ble to obtain, because from 30-40 miaons, paint 
lifts and drops obtaining in-egular coatings. How- 
ever, the fact that the composition of the coating 
can be applied onto hot surfaces, enables to obtain 
dry film thiclcnesses that can reach the 80 microns. 
The thickness will also depend of the material 
temperature and of its specific mass. Thus in cast 
parts being at 60-80<'C, it will be possible to obtain 
dry films superior to 100 microns. 

if the anticorrosive qualities of the composition 
are already very high at normal thicknesses of 20 
microns,, when laying a high thickness, even great- 
er values are obtained. The edges of a piece are 
nomnally areas where the paint thickness is tower 
and therefore the areas with quicker corrosion, and 
with this procedure they will be coated with a thick 
layer, being effectively protected. Therefore with 
layers of 50 to 60 microns it is possible to obtain 
onto cool rolled steel, in the ASTM b-117 Salt 
Spray test, a con'osion progression on the cross 
interior to 1 mm after more than 500 hours. 

As well,, in cast pieces It Is possible to reach 
150 hours Salt Spray with a corrosion under the 
5%. when in a conventional process there is a 
strong corrosion after 72 hours. 

As already indicated, the composition object of 
present invention Is iqspiied directly onto the deg- 
reased metal surface wittiout needing any prior 
pretreatment. The adherence of the coating makes 
the prior chemical conversion unnecessary, thus 
simplifying the operative process. 

This implies important savings in energy, wa- 
ter, water treatment, and in space, because of 
suppressing the baths of chemical conversion, rins- 
ing, and chromic passivation. 

Any type of metal part suffering a prior heaten- 
ing. up to a temperature of 250"C. can be coated 
with the composition object of present Invention. 
This heataning can be provoked, like in the case of 
the drying following a preparation or chemical con- 
version of the surface, or acquired in an operative 
process : coatings by dipping of cast metals, draw* 
ing, shotblasting. etc. 

In a special way and for the novelty it repre- 
sents, we point out the application onto hot dip 
galvanized strip, at the exit of molten zinc bath, 
when the material is at a temperature between 150 
and 250 •C. With present Invent ion we obtan the 
painting onto the galvanizing line, obtaining a film 
with high qualities in anticorrosive resistance, as 
well as in adherence and mechanical qualities, able 
\ to fulfil the quality standards established for the 
Icontinuous painted steel strips (Coil Coating). This 
/'^represents a great Innovation as it has not been 
possible up to the moment to develop this tech- 
nique. The french Patent 1.546.790 describes the 
^ ai^fication of paints, varnishes, glues, onto the hot 



used in the practice as an alternative of Coil Coat- 
ing, only vindicating the use of calories and not a 
method to obta in pai nted plate with adequate an- 

5 ticorrosi ve and mechanicai val ues, what will require 
to' use very specific coating compositions, which 
are not described, as well as the qualities reached. 

Presently, when the galvanized steel bands 
have to be painted, it is done by a Coil Coating 

10 process, in installations independent from the gal- 
vanizing ones. These installations comprehend the 
surface preparation and pretreatment. with the cor- 
responding rinsings. Afterwards there is a drying 
and the application of .two paint layers. Primer and 

75 finishing Top Coat, each one followed by an even- 
ing, to obtain the reticulation of the paint The Coil 
Coating lines require a strong investment and the 
operative cost is very high. 

The painting process on the same galvanizing 

so line, descrit>ed in present invention, enables, for 
certain applications, specially for materials foreseen 
for indoors, to avoid the Coil Coating systems, with 
the con'esponding savings it represents. The con- 
ventional hot dip galvanizing lines, can then have 

25 the capacity of performing the strip painting and 
enlarging this way the commercial offer. In other 
cases it will enable,lf the bands pass to a Coll 
Coating process, to obtain coatings of three layers, 
which are required for certain appiicadons. In other 

30 cases, the Coil Coating lines having one sole paint- 
ing step, can also obtain a two layer coating in a 
sole painting operation. Another important applica- 
tion from present Patent, is the possibility of paint- 
ing very thick galvanized bands (superior to 1 mm), 

35 which cannot be painted by a Coil Coating process. 
The coatings of steel wHh cast zinc of classk: 
galvanizing baths, is the most representative exam- 
ple of the use of present invention onto continuous 
materials, but it Is as well applicable after cast 

40 aluminium baths, zinc-aluminium alloys, with Gah 
valume (Bethlehem Steel), Galfan (llzro). and Mon- 
ogal (Usinor), as well as in coatings of tin, lead and 
alioys. 

In other cases the coating object of present 
45 patent enables to improve the paintability condi- 
tions of steels coating with zinc or zinc-aluminium 
alloys. The problems of these materials are well- 
known, when being painted, spedaliy because of 
the bristering. when being submitted to alternative 
so cycles of Salt Spray and extreme conditions of 
humidity/temperature. The coating of present in- 
vention can act as an isolating agent between the 
paint layers and the zinc or zinc-aluminium surface, 
avoiding the bfistering. 

55 
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In order that the treatment composition could 
be applied properly onto a hot metal surface, not 
requiring at the same time the pretreatment or 
chemical conversion, it is necessary to fulfil some 
requirements which are met by present patent, as s 
follows : 

a) To be of aqueous medium, the volatile 
part being water. The reason of this is that the 
composition when being sprayed onto the hot sur- 
face will provoke an immediate evaporation of the 10 
thinner and dissolving fraction. Consequently,- the 
organic solvents have to be avoided, because of 
the fire and contamination risks. 

b) To have a high adherence onto metal 
surfaces, in order to make phosphating unnec- 75 
essary. The coating has to provide phosphating 
qualities. 

c) High anticorrosive re^stance, even with- 
out prior phosphating. similar to a conventional 
organic coating, with the same thickness. 20 

d) High physical and chemical qualities, ex- 
cellent decorative aspect and ultraviolet rays resis- 
tance. 

Up to the moment there is no vindication for 
any process using compositions like the ones de- 25 
scribed In present patent to be applied onto hot 
metal surfaces, and without prior chemical conver- 
sion. Compositions with a certain analogy have 
t>een described In some patents fike : US, 
3.053.693/US.3.382.081 /JP.50.1 58.835/US.3.346.52- 
2/US.3.181.596, poiriting out their anticorrosive 
function or as a paint basis, exclusively. 

The composition object of present patent con- 
tents the following basic elements: 

a) Organic polymers in dispersion or aque- 
ous emulsion specially copolymers of acrylic basis. 

b) Mineral acid, specially phosphoric acid. 

c) Hexavalent chromium. 

d) Reducing agents, able to reduce total or 
partially the he xavalent chromiunri to trivalent chro- 
mium onto the hot metal surface. 

e) Mineral or organic pigments dispersed In 
the aqueous medium. 

f) Although not indispensable, certain cations 
are advisable, specially zinc. Trivalent chromium is 
also useful and in fact it can be added Indepen- 
dentiy from the one that will be formed afterwards 
by reduction of hexavalent chromium. 

g) For applications requiring a weldabillty. 
some conductors can be added such as metals 
finely divided like zinc, aluminium, iron, lamp black. 

These different components solved or dis- 
persed in an aqueous medium, which will provide a 
pH of 0,5 to 1,5, as being sprayed by means of 
aerographic or electrostatic gun, preferently high 
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speed, onto hot metal surfaces between 40 and 
250**C. will provide very adherent coatings, 
physico-chemical qualities, mechanical deformation 
and anticorrosive resistance. 

The function of above mentioned components 
is following one : 

The organic polymer of acrylic nature brings a 
very high resistance to humidity and ambient 
chemical agents. The monomers able of being 
used are the esters of acrylic acid metacrylic acid, 
such as ethyl acrilate. butil acrilate, metacrylic acid, 
.styrene, glycidil acrilates. 

The polymerization in aqueous dispersion will 
be made by means of traditional methods, select- 
ing the emulgents preferently from the non-ionic, 
anionic ones, because these mixtures, as already 
recognized in the bilbiography and in the practice, 
bring dispersions of high stability. It has been 
check ed that the polymere dispersions, capable of 
being used in present Patent, are those in which 
the molecular polymere weight is of about 1 mil- 
lion, and its fineness of 0,1 microns. These disper- 
sions contain exclusively water as liquid fraction. 

Phosphoric acid will provide the attack to metal 
surface, what ensures the anchoring of the coating, 
like Wash Primers do. At the same time it brings 
acidity to the aqueous medium, helping to the 
redox reaction described hereunder. 

Hexavalent chromium, under the shape of 
30 chromates or chromic acid, also enables the 
chemical transformation of the zinc surface and 
brings its well known passivating qualities. 

The function of the reducing agents is to 
achieve the reduction of hexavalent chromium to 
• 35 trivalent under the temperature action. This reduc- 
tion is catalized by the acid pH. The most suitable 
reducing agents are those products, preferently of 
organic basis, presenting hydroxyl amine, al- 
dehyde, keto groups, as well as those substances 
40 capable to generate with heat these funcitonal 
groups. Characteristic examples are the alcohols, 
polyalcohols, glycols, cartusne hydrates, among the 
substances containing hydroxyle groups, and 
among those capable of decomposition by tem- 
45 perature, generating reducing compounds, we can 
mention organic acids like oxalic, tartaric, citric. 
Products formed in the oxidation of reducing agent 
have to be volatile at the temperature they are 
submitted, in order not to cause an hydrophiiic 
so action onto the coating film. For this reason pro- 
ducts of short chains not ramified are prefered. 

Preferentiy, the composition will contain reduc- 
ing agents of short action, for a quick Redox reac- 
tion, as surface cools very quickly, generally. Al- 
55 though at first sight there is the incompatibility of 
the presence of an anergic oxidizer like chromic 
acid or chromates, and a reducing agent of quick 
action, as they can react in the same composition 
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_with_possibillties_of-j!teririp-Qii- 
lorming~frivalem chromium precipitates, this is not 
important because the gun spraying systems en- 
able to use two components, which are mixed in 
the gun head. Therefore the coating composition 
can be foreseen in two components, one containing 
the reducing agent, the other containing the 
chromates and chromic acid, as the contact time in 
liquid phase will be of few seconds, without so 
much risk of premature reaction between both 
components. Evidently, the formulation of this com- 
position has prefered those reducing agents which 
can present more stability, inside the system. 

Therefore the pigments can be of mineral na- 
ture iil<e titanium dioxide, lamp black, metal oxides 
and others, including the ones of micaceous struc- 
ture with metal and organk: reflections like 
phtalociamines. 

j The presence of certain cations, without being 
/fundamental, is advisable. Zinc is the most ade- 
quate for the galvanized steel coating, guaranteeing 
the fonmation of some first points of microcrystal- 
lization of zinc phosphates and chromates, highly 
protective, amortizing the residual acidity of phos- 
Lphoric add. Other cations can be incorporated, as 
we all know the protective effect of other phos- 
phates and chromates like calcium, strontium, lead, 
aluminium, nickel, "manganese, magnestum.etc. 
These cations are added under the shape of ox- 
ides, hydroxides, or carbonates, preferently. The 
trivalent chromium can also be included In this list 
and can be formed from hexavaient chromium by 
means of partial reductions with a reducing agent 
Although it has been checked that the best results 
are obtained If the trivalent chromium formation is 
performed onto the galvanized band, the presence 
of a slight proportion of trivalent chromium in solu- 
tion of about 10 to 20% of total chromium, can be 
beneficial. 

As requiring a conductibility of the film, powder 
metal elements of lamp black are incorporated at a 
rated 2 to 10%. 

All these elements comprehended in the treat- 
ment composition, will be disposed preferently in 
two components or fractions, to avoid a premature 
reaction anK>ng them. 

These two fractions will comprehend : 

A. *Organic Polymere in aqueous dispersion. 
Reducing agents 

Pigments 

B. -Hexavalent chromium 
Phosphoric acid 

Cations, like zinc, aluminium, nickel. 

The preparation of every fraction will be made 
as follows : 

FRACTION A - The reducing agent will be 
absolutely misdble or dilutable in water, like or- 
ganic adds and polyalcohols. 



of the organic polymere. This one will be of acrylic 
nature as above described. 

Pigment will be dispersed in the aqueous 
5 phase, inside a system misdble with the resin in 
emulsion. 

The most adequate quantity will be the one 
providing a full coloration to the metal surface, with 
tiiin coaling layer (4-8 microns). The pigment per- 

10 centage will then be of 10 to 15 % in weight 

FRACTION B.-The chromic add (chromic an- 
hydride) will be the most adequate substance to 
provide the hexavaient chromium ions, which will 
be incorporated to tiie phosphoric acid of 75%. 

75 When incorporating cations like zinc or others, zinc 
oxide or carixmate will be used, solved previously 
in phosphoric add. If wishing to have available a 
low percentage of trivalent chromium, to the mix- 
. ture of chromic and phosphoric acid will be added 

20 with or without cations, a small quantity of redudng 
agent such as methyl alcohol, which will reduce a 
fraction of hexavaient chromium to trivalent The 
maximal quantity of trivalent chromium will be situ- 
ated between 10 and 20 %. The percentage of 

25 every component will be of : 
Chromic acid 10 to 3 % 
Phosphoric add 5 to 2 % 
Zinc 3 to 0 % 

Trivalent Chromium 2 to 0 % 

30 Both fractions will be mixed at use. It will be 
advisable to use the spraying systems enabling ttie 
mixture of the components in the head of the gun, 
what will prevent any premature reaction in the 
solution. The rates between fraction A and B will be 

35 40/60 and 60 / 40. 

This mixture will contain a dry extract of about 
20 to 30% in weight Depending of ttie application, 
tfie surface temperature, tfie layer tiiickness to 
obtain, it will be diluted with more or less water. 

40 Thus for example, for the application onto just 
galvanized steel strips, tiie dry extract will be re- 
duced to 15 to 25 % in weight The water quantity 
will be enough to obtain a uniform liquid film with- 
out failures onto the metal surface. This way, a 

45 uniform dry film will t>e obtained. On a surface at a 
very high temperature, if the composition is 
sprayed wrfh not enough water, tiiere will be an 
immediate evaporation, of every little drop sprayed 
so that it will not be possible to obtain a continuous 

60 film. 

The spraying guns, aerographic or electrostat- 
k:, preferentiy high speed, will operate by an 
automatized system, and tiie installation will be 
leakproof to prevent tiie projection of particles and 
55 tiie eventuality of being inhaied bearing in mind its 
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toxicity for the presence of hexavalent chromium. 
The residual sprays will be drawn to a water rinsing 
station with further reduction and precipitation of 
chromium and phosphates. 

in its application onto pieces maintaining heat 
in their surface between 40 and laO'^C. a sufficient 
quantity of composition will be sprayed to obtain 
layer thicknesses between 15 and 80 microns, as 
per the anticorrosive requirements and the capacity 
of heat retention of material. If the surface tempera- 
ture does not reach 160**C, the piece will have to 
be heatened up to this temperature to reach the 
complete reticulation. 

In the continuous galvanizing lines of steel 
strips, the spraying quantities will be regulated 
depending of the line speed and the film thickness 
to lay. 

Layers of only 0,3 microns can be valid for 
protective coatings, of 0,5 microns for paint basis, 
and layers of 3 to 6 microns to obtain an adequate 
coating. If the plate has to be welded, it will be 
better not to surpass a thickness of 2 microns as 
due to the isolating character of the coating, weki- 
ing would be difficutted or prevented. When the 
surface would be of an iron-zinc alloy, these values 
can be somewhat superior, of about 3 microns. The 
incorporation of lamfj black and powder metals like 
zinc or aluminium, will enable to increase the layer 
thickness improving the weldabillty. 

As a maximal limit 8 to 10 microns will be laid. 
Over these values it is not advisable to work, so 
that the quantity of composition to spray is very 
high, what provokes a recooling of the strip, making 
the film curing difficult 

The different film thicknesses that can be ot)- 
tained will depend above all of the concentration of 
product used, which will be maintained within the 
limits already pointed out, and aflenwards of the 
equipment used, the application flows, the line 
speed, number of sprayers. As an example we can 
describe certain conditions enabling to obtain a dry 
film of 8 to 10 microns, using a high speed electro- 
static spraying system ; cup type projectors at 
10.000 rpm, air pressure : 3 to 5 kgs/cm2, distance 
gun/strip : 150 to 250 mm, strip speed 45 to 50 
m/mn. paint performance : 85% of paint laid. 

The best strip temperature in the area where 
the composition will be sprayed, will depend of 
different parameters like the strip thickness, what 
affects the heat dissipation, the coating thickness to 
apply and the line speed. 

Generally, this temperature is situated between 
150 and 250 *C, although in some cases, for very 
thin steel and high paint thickness, what would 
provoke an important heat loss, an additional 
heatening system will be necessary to recover the 



strip temperature, by means of a conventional sys- 
I tem (infrared panels), or high frequence induction, 
il Complete coating qualities will be obtained with 
\ only reaching this temperature. 
5 \ At the exit of the spraying unit, the galvanized 
steel strip will be cooled by means of conventional 
processes, with air jet to pass to the skin-pass 
installations, and afterwards to the winding. In any 
case the above descritied paint composition, 
10 sprayed onto zinc and alloys coated band, main* 
taining a temperature between 150 and 250*C, 
enables to reach anticorrosive qualities of defor- 
mability and aspect, convenient for many industrial 
applications. 

75 Other steel materials coated with zinc, like wire 
and tubes, can also be coated, at the exit of the 
zinc or alloys bath, taking advantage of the residual 
heat, with compositions like the ones described In 
present Patent 

20 The high temperature of the metal surface pro- 
vokes the Redox reaction i36tween the chromic 
acid and the chemical reducing agent This tem- 
perature must be high enough to ensure the reduc- 
tion of hexavalent chromium to trivalent one. The 

25 optimal quantity to reduce is between 90 and 95%. 
Under this quantity, the coating will maintain a 
water sensitivity what is checked when dipping a 
test-panel insufficiently reacted in water, what pro- 
duces a decotoration of the coating and the water 

30 gets a yellow coloration as containing hexavalent 
chromium solved. It Is advisable to maintain an 
hexavalent chromium fraction in the film, as it has 
been checked that the anticorrosive resistance is 
superior. If tills hexavalent chromium quantity is 

35 under the 90%. it remains locked inside the film 
and does not dissolve in water, but in very aggres- 
sive mediums, like alkalines and strong acids ca- 
pable to strip the film from metal support The high 
anticorrosive resistance of these films is a con- 

^ sequence of the phosphochromatizing action onto 
metal surfaces and the formation in situ, when the 
film is cured, of trivalent chromium, reacting with 
the organic polymeres. giving closer structures and 
of high molecular weight, with high resistance to 
4B chemical and environmental agents, even superior 
to the one expected from an acrylic polymere, as 
hereunder detailed. 



50 1st example 

Composition prepared with : 
Comp. A. Acrylic polymere emulsion 45 to 55% 
Pigments (titanium oxide, iron oxide, charges, re- 
55 ducing Agents 10 to 15% 
(polyalcohols) 0,5 to 2% 
Water 27 to 32% 
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'Phosphoric acid 75% 2 to 8% 
2n or other cations 1 to 5% 
Water 80 to 90% 

A mixture is prepared as per following rate : 
Comp. A - 25 to 40% 
Comp. B • 25 to 40% 
Water - 20 to 50% 

Which applied in above conditions onto gal- 
vanized surfaces, will give a coating of 0,3 to 1 
micron with following features : 
OT bending 100% adherence. 
Ericks 8 mm drawing = 100% adherence. 
Impact 85 cm ball 12.5 diameter ^ ioo% adher- 
ence. 

Anticon'osive resistance. ASTM B-117 Salt Spray 
n 500 to 600 hours up to white rust. 



2nd example 

A mixture Is prepared with components A and 
B. as above described, as per following rates : 
Comp. A - 35 to 45% 
Comp. B - 35 to 45% 
Water -10 to 30% 

which applied in above described conditions, onto 
galvanized surfaces, will provide a coating of 6 to 8 
microns, with above mechanical features (example 
1), and an anticorrosive resistance of 800 to 1000 
hours In Salt Spray lest up to white rusL 



3rd example 

A composition prepared as indicated in exam- 
ple 2. applied onto zinc and aluminium alloy sur- 
faces, laid in hot, in proportions of 95/5. Zn/Al and 
45/55 2n/Al, leaving a coating of 8 to 10 microns 
by means of above method. The anticorrosive re- 
sistance of the nnatenal thus prepared can be stat- 
ed in 1000 hours of Salt Spray. 



4th example 

Composition prepared as follows : 
Component A - Acrylic polymere emulsion • 50 to 
70% 

Pigments ( titanium oxide, lamp black, and others) 
-8 to 14% 

Extenders (BaSC>4, Kaolin) - 3 to 5% 
Reducing agent (polyalcohol) - 0J5 to 3% 
Additives - 0,5 to 3% 
Water • 5 to 30% 

Component B - Hexavatent chromium - 15 to 40% 
Phosphoric acid - 10 to 25% 
Zinc or other cations - 3 to 12% 



rzi^^Rter— 2 540=80 ^^ 1 

which used at the use mixture of A/B = 80/20 and 
applied onto hot metal surfaces, such as cold-rolled 
steel, produces a coating of 40 to 50 microns, of 

5 high anticon-osive qualities, of about 500 to 1000 
hours in Salt Spray (ASTM-B-117), up to white rust. 

In humidity chamber as per DIN 50017 It Is 
superior to 1000 hours. 

70 

5th example 

Composition prepared as per example 4, used 
at a rate of a/B = 80/20, which applied onto cast 

75 pieces at 60-80 microns. Curing the coating up to a 
temperature of 180*C, in Salt Spray. ASTM-B-117. 
we reach 150 to 200 hours up to corrosion. Similar 
parts, phosphated and painted with aikyd-melamine 
with a thickness of 30 microns, which cannot be 

20 Increased, do not surpass the 50 hours in Salt 
Spray. 

Sufficiently descrit>ed the content of present 
Patent, it Is understood that there Is the possitnlity 
of introducing in it any modification of detail which 
25 would be estimated to be necessary, if not chang- 
ing the essence of the Patent, which is resumed in 
following VINDICATIONS : 



30 Claims 

1st "COATING APPUCABLE TO HOT METAL 
SURFACES", applied by gun spraying onto hot 
metal surfaces, between 40 and 250*'C. and wlth- 

35 out prior chemical conversion, characterized by 
containing an organic polymere in aqueous disper- 
sion, fundamentally constituted by acrylic poly- 
mers. This dispersion represents the 20 to 40 % of 
the composition ; hexavalent chromium under chro- 

40 mic acid shape, and or dichromates. representing 1 
to 5% of the composition ; phosphoric acid, repre- 
senting 1,5 to 4% of the composition and an or- 
ganic reducing agent, containing hydroxyl, ketone, 
aldehyde, carboxyl, amine groups, containing 0.1 to 

4S 1,5%. 

2nd - "COATING APPLICABLE TO HOT MET- 
AL SURFACES", as per first vindication character- 
ized because it comprehends trivalent chromium, 
between 0,1% and 20%, of total chromium. 

50 3rd - "COATING APPUCABLE TO HOT MET- 
AL SURFACES", as per fonner VINDICATIONS 
characterized because it contains zinc ions be- 
tween 0,2% and 3% of the composition. 

4th - "COATING APPLICABLE TO HOT MET- 

55 AL SURFACES", as per former VINDICATIONS 
characterized by the fact of containing pigments 
and charges in dispersion. 
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5th - "COATING APPLICABLE TO HOT MET- 
AL SURFACES" as per former VINDICATIONS 
characterized by the fact of containing conducing 
elements, such as graphite, zinc powder, alumin- 
ium, iron, nickel , enabling the weldability of coated 
metal. ' 

6th - -COATING APPLICABLE TO HOT MET- 
AL SURFACES" as per former VINDICATIONS 
> characterized by the fact that the metal surface is 
steel. 

7th - "COATING APPLICABLE TO HOT MET- 
AL SURFACES" as per 1st to 5th VINDICATIONS, 
characterized by the fact that the metal surface is 
aluminium, as main component. 

8th - "COATING APPLICABLE TO HOT MET- 
AL SURFACES", characterized by the fact that 
metal surface is cast iron. 

9th - "COATING APPLICABLE TO HOT MET- 
AL SURFACES", as per vindications 1st to 5th, 
characterized by the fact that metal surface is zinc 
or zinc/aluminium or zinc/iron alloys. 

10th - "COATING APPLICABLE TO HOT MET- 
AL SURFACES", characterized because with com- 
positions described in former vindications we reach 
very high dry layer thicknesses, over 40 microns. 

11th - "COATING APPLICABLE TO HOT MET- 
AL SURFACES", characterized because its gun 
application onto me&l surfaces with compositions 
and thicknesses as per above vindications, as not 
being the surface hot enough, is heatened up to 
ISO^'C to obtain the complete ftim reticulation. 
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